FractalとPerron-Frobenius作用素 (クンツ環のフラクタル集合上の表現と数理物理への応用) by 森, 真
Title FractalとPerron-Frobenius作用素 (クンツ環のフラクタル集合上の表現と数理物理への応用)
Author(s)森, 真














$I=[0,1]$ . $F$ : $Iarrow I$ {
$\int f(x)g(F(x))dx=\int Pf(x)g(x)dx$
$P$ : $L^{1}arrow L^{1}$ Perron-Frobenius 1 .
$Pf(x)= \sum_{y:x=F(y)}f(y)|F’(y)|^{-1}$
. contracting . ,
, .
.
1. 1 simple , \rho $\int\rho(x)dx=$
$1$
$\mu$ , $(I, \mu, F)$
.
.




3. , Perron-Frobenius 2
$\eta$ . $f\in \mathrm{B}\mathrm{V},$ $g\in L^{\infty}$ ,





$s_{g}^{J}(z)$ $=$ $\sum_{n=0}^{\infty}z^{n}\int P^{n}1_{J}(x)g(x)dx$
$=$ $\int(I-zP)^{-1}1_{J}(x)g(x)dx$
, Perron-Frobenius $s_{g}^{J}(z)$
. 1 (Markov) ,
.
$s_{g}^{(a\}}(z)$ $=$ $\int_{(a\rangle}gdx+z\eta_{a}(s_{g}^{\langle a\rangle}(z)+s_{g}^{(b\rangle}(z))$
$s_{g}^{(b)}(z)$ $=$ $\int_{(b\rangle}gdx+z\eta_{b}s_{g}^{(a\rangle}(z)$
.
$s_{g}(z)=(_{s_{g}^{\langle b\}}(z)}^{s_{g}^{\langle a)}(z)})$ , $\chi_{g}=(^{\int gdx}\int_{\langle b)}gdx)(a\rangle, \Phi(z)=(\begin{array}{ll}z\eta_{a} z\eta_{z}z\eta_{b} 0\end{array})$
,
$s_{g}(z)=(I-\Phi(z))^{-1}\chi_{\mathit{9}}$
. , Perron-Frobenius $\det(I-$













$f\in \mathrm{B}\mathrm{V}$ $|z|<e^{\xi}$ .
$\xi=\lim\inf \mathrm{e}\mathrm{s}\mathrm{s}\inf\log\underline{1}|F^{n\prime}(x)|$
$narrow\infty$ $x\in I$ $n$
, $F$ expansive $\xi>0$ .
2Cantor
2
$C=\{x\in I:F^{n}(x)\in\langle a\rangle\cup\langle c\rangle\}$
Cantor . ,
1. 1
$|\langle a\rangle|^{\alpha}+|\langle c\rangle|^{\alpha}=(1,1)(\begin{array}{l}|\langle a\rangle|^{\alpha}|\langle c\rangle|^{\alpha}\end{array})$
2. 2
$\Phi_{\alpha}(z)=(\begin{array}{ll}z\eta_{a}^{\alpha} z\eta_{a}^{\alpha}z\eta_{b}^{\alpha} 0\end{array})$
$|\langle aa\rangle|^{\alpha}+|\langle ac\rangle|^{\alpha}+|\langle ca\rangle|^{\alpha}=(1,1)\Phi_{\alpha}(1)(\begin{array}{l}|\langle a\rangle|^{\alpha}|\langle c\rangle|^{a}\end{array})$
3. $n$
$(1, 1)\Phi_{\alpha}^{n-1}(1)(\begin{array}{l}|\langle a\rangle|^{\alpha}|\langle c\rangle|^{\alpha}\end{array})$
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$\alpha_{0}$ $\det(I-\Phi_{\alpha}(1))=0$ . $\Phi_{\alpha_{0}}(1)$ 1
$(\begin{array}{l}l_{a}l_{c}\end{array})$ , $G$ .
$G$ $F$ | .
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$\mu$ Hausdorff $\dim_{\mu}$ $C$ $\delta$
$\sum_{w}(\mu(\langle w\rangle))^{\alpha}$
, $\delta\downarrow 0$ , Hausdorff
.
Theorem 1(Billingsley ) 2 $\mu_{1},\mu_{2}$ .




$C$ induce , $\mu_{2}$ $F$
$\dim_{\mu 2}=\alpha_{0}\dim_{\mu_{1}}=\alpha_{0}$
.




1. Non-Markov Case : , 3
2
. .
2. piecewise linear : Markov
.




$\mathrm{E}\tau\backslash 3$:signed symbolic dynamics
4. Hausdorff : Gibbs
Hausdorff $\beta$ $p(\beta)=0$ Hausdorff
.
5. 1 Tree
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